This Editorial introduces Tissue Barriers, a new Taylor & Francis journal, to the readers of Temperature. It has been written for the Special Issue on Temperature and Toxicology because physiological processes in tissue barriers are temperature-dependent and tissue barriers play key roles in the intake and body distribution of xenobiotics. Epithelial and epidermal barriers protect the body from pathogens, xenobiotics and other environmental stresses, and serve to delineate different internal organs with unique cellular architecture and chemical composition.
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The emergence of vascular barriers and sophisticated blood circulation provided further evolutionary advantage by enabling efficient oxygen and nutrient transport and a more sophisticated immune defense. 3 The pathogenesis of many human diseases involves tissue barrier disruption. A vivid example is inflammation manifested by increased permeability of endothelial and epithelial barriers that results in leukocyte infiltration and tissue edema. 3, 4 Another example is tumor metastasis driven by barrier breaches in solid tumors, thus allowing cancer cells to disseminate and invade different tissues. 5, 6 These examples illustrate the importance of the tissue barrier research field. It is also a rapidly growing field with several thousand papers on the subject published each year.
Permeability of different tissue barriers is regulated by temperature. A notable example of this regulation is the skin, the large barrier that directly senses fluctuations in ambient temperature and has a complex thermoregulatory function. 7 Modest alterations in skin surface temperature (within 34-40 C) are known to affect epidermal permeability, 8 while even short heat exposure induces skin barrier breakdown. 9 The activity of transient receptor potential cation channel, subfamily V, member 4, one of the temperature sensitive cation channels, can regulate epidermal permeability. 10 This channel associates with E-cadherin and therefore may control the assembly and function of intercellular junctions in keratinocytes. Temperature can also affect the function of internal tissue barriers. For example, several studies indicate that ambient temperature dramatically affects the mortality rate in different diseases. [11] [12] [13] This effect could at least partially be mediated by increased permeability of the gut barrier. 14, 15 The most studied example is enhanced intestinal permeability and bacterial translocation during heatstroke. 14, 16 One way of how temperature may affect permeability of tissue barriers is through directing blood flow into different tissue beds. In a warm environment, the skin is vasodilated; in a cold environment, the skin is vasoconstricted. 17 As a result, more blood is directed to the skin (and less to the viscera) in a warm environment, whereas this relationship reverses in a cold environment. In one of our studies 18 we speculated that skin-to-viscera blood redistribution could contribute to the fact that platelet-activating factor causes hypothermia in a cool environment but fever in a warm environment. The decreased visceral blood flow in a warm environment may contribute to tissue hypoxia in the gut, leading to increased intestinal permeability. The outlined examples illustrate important functional cross-talk between thermoregulation and tissue barriers, although more efforts are required to bring together these exciting areas of research. The expansive diversity of the tissue barrier field somewhat impedes interactions between its different research communities. Thus, there is a communication gap between researchers studying epithelial junctions and their colleagues investigating similar structures in the vascular endothelium. Furthermore, microbiologists examining pathogen interactions with epithelial barriers or bioengineers designing new drug delivery systems are not always aware of recent advances in understanding the fundamental biology and regulation of epithelial junctions.
In a push for bridging interactions between different areas of tissue barrier research, we recently created a new scientific journal, Tissue Barriers. The first volume of Tissue Barriers has been published and is now indexed in PubMed. This Editorial serves to outline our publishing philosophy and highlights some recent Tissue Barriers publications. We publish different types of articles such as Research Papers, Brief Reports, Reviews, Commentaries & Views, and Meeting Reports. Among our most successful accomplishments is several Special Issues of the journal. Two Special Issues dedicated to the Keywords: adherens junctions, blood flow, cell-cell adhesions, permeability, temperature, tight junctions claudin protein family and the biology/ pathobiology of ductal barriers have already been published, while other Special Issues focusing on tissue barriers in inflammation and epithelial junctions and cancer are currently in preparation.
Our publication portfolio includes papers that can be assigned to any of 4 different categories, as they represent emerging, mainstream, controversial, and underappreciated areas of tissue barrier research. Highlighting emerging areas of tissue barrier research is an important aspect of the general mission of our journal, as reflected by several of our recent publications. For example, we published the first review article that described a novel type of epithelial cell-cell contact, known as tricellular junctions. 19 Furthermore, we highlighted novel signaling pathways that regulate remodeling of epithelial junctions and involve the activity of c-Jun N-terminal kinase 20 and protein kinase D. 21 Other emerging topics have included the functional cross-talk between junctional complexes and adhesive proteins, semaphorins, 22 and novel roles of junctional protein cleavage in regulation of epithelial homeostasis. 23 An important goal of our journal is to be on the front line of mainstream directions in tissue barrier research, and to publish on popular and rapidly developing topics. One such topic involves advanced imaging of intercellular junctions. Tissue Barriers has published research papers focusing on live cell imaging and super resolution imaging of adherens and tight junctions in different model epithelia. 24, 25 We also presented 2 reviews that summarize recent advances in understanding classical signaling pathways that regulate epithelial barriers and involve protein phosphatases 26 and small GTPases.
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Finally, several Tissue Barriers papers were dedicated to the structure and functions of the claudin protein family that encompasses major molecular components of epithelial and endothelial tight junctions. [28] [29] [30] Tissue barrier research remains a battlefield of scientific ideas. We reflected on this by publishing papers that target controversial issues in the field. Examples of such controversial issue include the nature and origin of intestinal stem cells, 31 the roles of haptoglobin/zonulin proteins in inflammatory bowel diseases, 32 and transcriptional versus translational mechanisms of junctional protein downregulation by proinflammatory cytokines. 21 As for many other extensive research fields, there are some segments of tissue barrier research that are overshadowed by more popular subjects. For example, a lot of attention has been directed at the barrier properties of the gut, skin, and lungs, however the human body contains a number of other important but understudied barriers. Our publication also seeks to highlight the importance of underappreciated tissue barriers. They include ductal barriers on the liver 33 and pancreas, 34 as well as the ependymal barrier in the brain ventricular system. 35 I believe that these highlighted elements indicate a good start for our new journal. Our confidence with respect to the future success of Tissue Barriers is based on the overwhelmingly positive response received from the research community. Many leading scientists contributed to Tissue Barriers by serving on the Editorial Board, contributing papers, and reviewing submitted manuscripts. We are grateful to all of our colleagues who committed their work and time to Tissue Barriers and we look forward to the future success of our journal.
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